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POWDER COMPOSITION FOR
DISINFECTION OF THE TEATS OF DAIRY
ANIMALS

FIELD OF THE INVENTION

The present invention relates to a powder composition for
the post-milking teat disinfection of dairy animals.

BACKGROUND OF THE INVENTION

Products having a disinfectant action to protect the mam-
mary system in dairy animals from contamination by micro-
organisms such as bacteria and fungi that are the cause of
recurring infections are known.

The disinfectants currently used for this purpose are in
fluid state and are in the form of more or less viscous liquids.

These disinfectants, as being marketed in liquid form and
packaged in large containers, require large spaces for storage
before use.

Furthermore, organic chlorine-based products are known,
alsoused in preparations intended for human use, such as skin
disinfectants. In the veterinary field, the use of known organic
chlorine-based compositions for the post-milking teat disin-
fection of dairy animals presents several drawbacks that can
be primarily ascribable to the high dosages that must be used
to obtain significant advantageous effects.

A first drawback attributable to the use of organic chlorine
compounds at high dosage is associated, for example, to the
irritant and inflammatory effect to the skin of the animals; in
addition, if inhaled, it is an irritant to the respiratory tracts
thereof. The onset of said side effects may require that treat-
ment be discontinued before the desired results have been
achieved.

A second drawback ascribable to the use of known organic
chlorine-based compositions is associated to the fact that a
high dosage thereof can also result in irritant and inflamma-
tory effects to the operator during use of the product.

The object of the present invention is to find a product that
is effective for the aforementioned applications, but which at
the same time allows the drawbacks reported for the treat-
ments of the prior art to be overcome.

SUMMARY OF THE INVENTION

The above object has been achieved by a powder compo-
sition comprising sorbitol, chloramine-T and natural gum,
wherein the sorbitol and chloramine-T are in a weight ratio of
at least 3:1.

In another aspect the present invention concerns the use of
said composition for the post-milking teat disinfection of
dairy animals.

The characteristics and advantages of the present invention
will be evident from the detailed description given below, and
from the illustrative non-limiting working examples.

DETAILED DESCRIPTION OF THE INVENTION

The subject of the invention is therefore a powder compo-
sition comprising sorbitol, chloramine-T and natural gum,
wherein the sorbitol and chloramine-T are in a weight ratio of
at least 3:1.

It has been surprisingly found that said powder composi-
tion is capable of effectively disinfecting the teats of dairy
animals after milking, advantageously allowing the use of
low doses of chloramine-T, while at the same time ensuring a
prolonged emollient effect over time. In addition, since prior
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to use said composition is dissolved in an aqueous means, the
natural gum in powder form generates a colloidal, high-vis-
cosity dispersion that is capable of adhering to the teats of the
animals, so as to prolong the contact times of the composition
with the areas to be disinfected.

In addition, a further advantage of the use of a powder
composition is the high stability of the chloramine-T com-
pared to the stability of the chlorinated compounds in aque-
ous solution. This means that the storage times of said com-
position are extremely and significantly increased, not only in
respect of the corresponding aqueous solutions, but also in
respect of the known products.

It was therefore surprisingly found that by combining sor-
bitol and chloramine-T in suitable weight ratios, it is possible
to obtain a powder composition for veterinary use having a
high emollient and, at the same time, disinfectant efficacy
advantageously at low chlorine doses.

Preferably, in said powder composition, the sorbitol and
chloramine-T are in a weight ratio of 3.5:1 to 7:1.

More preferably, the sorbitol and chloramine-T are in a
weight ratio of 4:1 to 6:1. According to a preferred embodi-
ment, the sorbitol and chloramine-T are in a weight ratio of
4.4:1.

Preferably, the powder composition comprises sorbitol,
chloramine-T and natural gum, wherein the sorbitol and natu-
ral gum are in a weight ratio of at least 1.4:1.

Preferably, in said powder composition, the sorbitol and
natural gum are in a weight ratio of 1.6:1 to 5:1.

More preferably, the sorbitol and natural gum are in a
weight ratio of 1.8:1 to 3:1.

According to a preferred embodiment, the sorbitol and
natural gum are in a weight ratio of about 2.02:1.

Said natural gum is preferably selected from the group
consisting of gum arabic, tragacanth, guar gum, xanthan gum
and mixtures thereof.

According to a preferred embodiment, said natural gum is
xanthan gum.

It has been surprisingly found that the presence of natural
gum generates a gel, after dissolution of the powder in water.
The gel consistency of the composition of the invention
increases the contact times, thus enhancing the action of
chloramine-T, consequently allowing the use of this com-
pound, efficacy of treatment being equal, in advantageously
and significantly lower quantities than the concentrations
known in the prior art. In addition, the composition of the
invention does not require surfactants of any type and this is
afurther advantage, not only from an ecological point of view,
but also from the point of view of skin tolerance, since sur-
factants can be irritant and desiccant.

Preferably, the above described composition comprises
50-70 wt % sorbitol, 20-40 wt % natural gum and 10-15 wt %
chloramine-T, based on the weight of the composition.

More preferably, the composition comprises 55-65 wt %
sorbitol, 25-35 wt % natural gum and 12-14 wt % chloramine-
T.

The composition of the invention can also comprise an
anti-caking agent selected from the group consisting of sili-
con dioxide, tricalcium phosphate, hydrophobic starch
derivatives, cellulose powder, calcium silicate, magnesium
silicate, aluminium silicate, sodium silicate, sodium bicar-
bonate, sodium ferrocyanide, potassium ferrocyanide cal-
cium ferrocyanide, magnesium trisilicate, talc, sodium alu-
minosilicate, potassium aluminosilicate, calcium
aluminosilicate, bentonite, stearic acid, polydimethylsilox-
ane, polyacrylic acid and respective sodium salts, sodium
polyalkyl naphthalene sulphonate and mixtures thereof.
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According to a preferred embodiment, the anti-caking
agent is silicon dioxide.

Said anti-caking agent is preferably present in an amount
01'0.1-3 wt %, based on the weight of the composition, more
preferably 0.3-1 wt %.

Preferably, the powder composition further comprises a
powder dye. Indeed, advantageously, following the solubili-
sation of the composition in an aqueous means prior to use,
said dye gives the composition an intense colour thus allow-
ing the treated areas to be traced. More preferably, once in
water, said dye presents an intense blue colour. In the com-
position of the invention, the dye is present in an amount of
0.01-10 wt %, on to the total weight of the composition,
preferably 0.1-5 wt %, more preferably 0.5-3 wt %.

According to a preferred embodiment, the powder compo-
sition consists essentially of sorbitol, chloramine-T and natu-
ral gum, wherein the sorbitol and chloramine-T are in a
weight ratio of at least 3:1, wherein the term “consists essen-
tially of” means that sorbitol, chloramine-T and natural gum
are the only ingredients having disinfecting and emollient
properties, and that no surfactants are present. It should be
understood that the aspects above indicated as being advan-
tageous and preferred for the composition of the invention are
to be considered analogously advantageous and preferred for
this preferred embodiment.

According to another preferred embodiment, the powder
composition of the invention consists of sorbitol, chloramine-
T, natural gum, a dye, an anti-caking agent, wherein the
sorbitol and chloramine-T are in a weight ratio of at least 3:1.
It should be understood that the aspects above indicated as
being advantageous and preferred for the composition of the
invention are to be considered analogously advantageous and
preferred also for this preferred embodiment.

According to a particularly preferred embodiment, the
powder composition of the invention comprises:

50-70 wt % sorbitol,

20-40 wt % natural gum,

10-15 wt % chloramine-T,

0.1-3 wt % anti-caking agent, and

0.01-10 wt % dye.

In another aspect, the invention concerns a unit dose of the
above-described powder composition comprising:

50-70 g of sorbitol,

20-40 g of natural gum,

10-15 g of chloramine-T,

0.1-3 g of anti-caking agent, and

0.01-10 g of dye.

Preferably, said unit dose consists of:

55-65 g of sorbitol,

25-35 g of natural gum,

12-14 g of chloramine-T,

0.3-1 g of anti-caking agent, and

0.5-3 g of dye.

According to a preferred embodiment, said unit dose com-
prises 100 g of the powder composition of the invention.

The composition and the unit dose of the present invention
are prepared by mixing the powder compounds in the weight
ratio as defined above.

In a further aspect, the invention relates to the use of the
powder composition of the invention in the veterinary field,
since it allowed significantly satisfactory results to be
achieved in the post-milking disinfection of dairy animal
teats, having shown an optimal bactericidal effect, without
causing any skin irritation.

The powder composition of the invention therefore finds
advantageous and convenient application as anti-inflamma-
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tory and antibacterial agent in the treatment for the prevention
of animal conditions such as ulcerations and mastitis.

In such uses, said composition or said unit dose are pre-
liminarily dispersed in an aqueous medium, preferably water,
to form a gel, prior to application. More preferably, said
composition or said unit dose are dispersed in a concentration
ot 10-30 g/1, more preferably 15-25 g/1, in water; after about
at least 1 hour, preferably after 2-3 hours, the resulting gel
mixture can be applied to the teats of the animals after milk-
ing, for example by dipping.

Alternatively, the composition of the invention or the unit
dose are used as a bactericide in the treatment of surfaces or
supports.

Itis to be understood that all aspects identified as preferred
and advantageous for the composition of the invention, are to
be deemed analogously preferred and advantageous also for
the unit dose, and both the medical and non-medical uses of
said composition.

Working examples of the present invention provided for
illustrative purposes are reported herein below.

Example 1

100 g or a composition for veterinary use in powder form
were prepared in accordance with the present invention, by
mixing:

57.2 g of sorbitol,

28.3 g of natural gum,

13 g of chloramine-T,

0.5 g of'silicon dioxide, and

1 g of dye.

The composition was dispersed in 5 liters of water and
allowed to stand for 2 hours.

Theresulting gel mixture was then used in the post-milking
disinfection treatment of the teats of 100 cows. No redness or
irritation following application was observed, thus demon-
strating that the composition of the invention is perfectly
tolerated by the skin.

In addition, the cows periodically treated with the same
composition did not develop either local ulceration or mastitis
over time, thus demonstrating that the composition of the
invention also allows an effective prevention action against
these conditions.

Example 2

100 g or a composition for veterinary use in powder form
were prepared in accordance with the present invention, by
mixing:

65 g of sorbitol,

23 g of natural gum,

10 g of chloramine-T,

1 g of sodium silicate, and

1 g of dye.

The composition was dispersed in 5 liters of water and
allowed to stand for 3 hours.

Theresulting gel mixture was then used in the post-milking
disinfection treatment of the teats of 100 goats. No redness or
irritation following application was observed, demonstrating
that the composition of the invention is perfectly tolerated by
the skin.

In addition, the goats periodically treated with the same
composition did not develop either local ulceration or mastitis
over time, thus demonstrating that the composition of the
invention also allows an effective prevention action against
these conditions.
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Example 3

100 g or a composition for veterinary use in powder form
were prepared in accordance with the present invention, by
mixing:

55 g of sorbitol,

28 g of natural gum,

16 g of chloramine-T,

0.5 g of calcium silicate, and

0.5 g of dye.

The composition was dispersed in 5 liters of water and
allowed to stand for 2.5 hours.

The resulting gel mixture was then used in the post-milking
disinfection treatment of the teats of 100 sheep. No redness or
irritation following application was observed, demonstrating
that the composition of the invention is perfectly tolerated by
the skin.

In addition, the sheep periodically treated with the same
composition did not develop either local ulceration or mastitis
over time, thus demonstrating that the composition of the
invention also allows an effective prevention action against
these conditions.

Example 4

Evaluation of the Bactericidal Action of the
Composition of the Invention

The composition of Example 1 was tested to check its
bactericidal action.

In particular, in accordance with the European Standard
EN 1656:2009, the bactericidal action of the composition on
the following bacterial strains was evaluated:

Staphylococcus aureus ATCC6538,
Streptococcus uberis ATCC19436,
Escherichia coli ATCC10536.

The composition was tested at the following concentra-
tions: 80% (maximum testable concentration), 50%, and
25%.

The contact time was 5 minutes at a temperature of 30°
Cxl°C.

The interfering substance was skimmed milk with a final
concentration of 1%.

The results of said tests are recorded in Tables 1-3 below.

TABLE 1
N Nv
cfi/ cf/ cf/ cf/
Microorganism test Dil plate plate plate  plate
Staphylococcus aureus -6 >330 >330 86 102
ATCC6538 -7 38 42
8.60 VALID 9.4E+02
Streptococcus uberis -6 >330 >330 94 80
ATCC19436 -7 50 46
8.68 VALID 8.7E+02
Escherichia coli -6 >330 >330 77 82
ATCC10536 -7 38 41
8.60 VALID 8.0E+02

N: bacterial suspension count cfu/ml
Nv: bacterial suspension count for the preliminary assay cfu/ml
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TABLE 2
A B C

Microorganism cfi/ cfu/ cfu/ cfv  cfw/ cf/
test Dil  plate plate plate plate plate plate
Staphylococcus -6 102 108 70 77 83 85
aureus -7
ATCC6538 1.1E+02 7AE+01 8.4E+01
Streptococcus -6 81 93 77 86 90 92
uberis -7
ATCC19436 8.7E+01 8.2E+01 9.1E+01
Escherichia coli -6 69 59 70 75 78 74
ATCC10536 -7

6.4E+01 7.3E+01 7.6E+01
A: count in experimental conditions validation check cfi/ml
B: count in the neutralizing agent toxicity check cfu/ml
C: count in the neutralizing agent efficacy check cfu/ml

TABLE 3

CONCENTRATIONS AND
Microorganism CONTACT TIMES cfu/plate
test 80% Smin  50% Smin 25% 5 min
Staphylococcus 0 0 0 0 33 48
aureus Na=<2.15 Na=<2.15 Na=2.61
ATCC6538 R=>545 R=>545 R=4.99
Streptococcus 0 0 0 0 33 24
uberis Na=<2.15 Na=<2.15 Na=245
ATCC19436 R=>553 R=>553 R=5.23
Escherichia coli 0 0 0 0 80 72
ATCC10536 Na=<2.15 Na=<2.15 Na=12.88
R=>545 R=>545 R=472

Na = test mixture count ufc/ml
R =reduced viability

From the data obtained, it resulted that the composition of
the invention showed bactericidal activity, advantageously
already at a 50% concentration.

The invention claimed is:

1. Powder composition comprising sorbitol, chloramine-T
and natural gum, wherein the sorbitol and chloramine-T are in
a weight ratio of at least 3:1.

2. The composition of claim 1, wherein the sorbitol and
chloramine-T are in a weight ratio of 3.5:1 to 7:1.

3. The composition of claim 2, wherein the sorbitol and
chloramine-T are in a weight ratio of 4:1 to 6:1.

4. The composition of claim 1, wherein the sorbitol and
natural gum are in a weight ratio of at least 1.4:1.

5. The composition of claim 4, wherein the sorbitol and
natural gum are in a weight ratio of 1.6:1 to 5:1.

6. The composition of claim 1, wherein said natural gum is
selected from the group consisting of gum arabic, tragacanth,
guar gum, xanthan gum and mixtures thereof.

7. The composition of claim 1, comprising 50-70 wt %
sorbitol, 20-40 wt % natural gum and 10-15 wt % chloramine-
T, based on the weight of the composition.

8. The composition of claim 1, comprising 55-65 wt %
sorbitol, 25-35 wt % natural gum and 12-14 wt % chloramine-
T, based on the weight of the composition.

9. The composition of claim 1, further comprising an anti-
caking agent selected from the group consisting of silicon
dioxide, tricalcium phosphate, hydrophobic starch deriva-
tives, cellulose powder, calcium silicate, magnesium silicate,
aluminium silicate, sodium silicate, sodium bicarbonate,
sodium ferrocyanide, potassium ferrocyanide, calcium ferro-
cyanide, magnesium trisilicate, talc, sodium aluminosilicate,
potassium aluminosilicate, calcium aluminosilicate, bento-
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nite, stearic acid, polydimethylsiloxane, polyacrylic acid and
respective sodium salts, sodium polyalkyl naphthalene sul-
phonate and mixtures thereof.

10. The composition of claim 1, further comprising a pow-
der dye.

11. The composition of claim 1, comprising:

50-70 wt % sorbitol,

20-40 wt % natural gum,

10-15 wt % chloramine-T,

0.1-3 wt % anti-caking agent, and

0.01-10 wt % dye.

12. Unit dose of the composition of claim 1, comprising:

50-70 g of sorbitol,

20-40 g of natural gum,

10-15 g of chloramine-T,

0.1-3 g anti-caking agent, and

0.01-10 g of dye.
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13. A method for disinfecting teats of diary animals in a
post-milking treatment, said method comprising the applica-
tion of the composition of claim 1, as a bactericidal agent, to
the teats of diary animals.

14. A method for the prevention of teat conditions in dairy
animals, said teat conditions being selected from ulcers and
mastitis, said method comprising the application of the com-
position of claim 1 to the teats of dairy animals.

15. A method for disinfecting surfaces or supports, said
method comprising the application of the composition of
claim 1 or unit dose of claim 12, as a bactericidal agent, to the
surfaces or supports.

16. A method for disinfecting teats of diary animals in a
post-milking treatment, said method comprising the applica-
tion of the unit dose of claim 12, as a bactericidal agent, to the
teats of diary animals.

17. A method for disinfecting surfaces or supports, said
method comprising the application of the unit dose of claim
12, as a bactericidal agent, to the surfaces or supports.

#* #* #* #* #*



